ABSTRACT We present four cases of concomitant early (modified Ficat-Arlet stage I) avascular necrosis of the femoral head and acute bacterial arthritis of the hip joint by Gram-negative enteric bacilli. This was found in immunosuppressed oncologic patients whose clinical presentations and radiological findings were not entirely specific for joint sepsis. It is important to recognise the coexistence of these two pathologies, so as to avoid a delay in diagnosis and prevent significant morbidity and mortality.
INTRODUCTION
Although avascular necrosis (AVN) is not generally recognised as a risk factor for acute bacterial arthritis, (1, 2) the relationship between the two is clinically significant, as it may be difficult to distinguish the two pathologies based on clinical history and physical examination findings. (3) A high index of suspicion is needed in order to avoid a delay in the diagnosis and treatment of an acutely infected joint, which can potentially result in significant morbidity and mortality. (3, 4) We report a series of four oncologic patients with concomitant occurrence of AVN (modified Ficat-Arlet (5) stage I; Table I ) of the femoral head and acute bacterial arthritis of the hip joint by enteric
Gram-negative bacilli. Table II lists the pertinent details of all four patients.
CASE REPORTS Case 1
A 23-year-old Arabic woman, with stage IIA lymphocytepredominant Hodgkin's lymphoma on long-term prednisolone for presumed bleomycin-induced pulmonary toxicity, presented with a two-day history of low-grade fever, dysuria and left hip pain. Isolates of Pseudomonas aeruginosa and Salmonella (S.) enteritidis from the patient's urine and blood cultures, respectively, were sensitive to intravenous ceftriaxone, which had been started empirically. Conventional radiographs of the left hip were normal. However, fat-saturated T2-weighted magnetic resonance (MR) images revealed a small left hip joint effusion and the double line sign. The latter consisted of a high signal intensity serpentine line (representing hyperaemic granulation tissue) inside a parallel rim of decreased signal intensity (representing sclerotic bone) in the anterior aspect of the left femoral head, which was characteristic of AVN (6) (Fig. 1) .
Mild left hip joint synovial thickening and enhancement was observed in contrast-enhanced fat-saturated T1-weighted MR images (Fig. 2) . Computed tomography (CT)-guided needle aspiration of the left hip yielded purulent fluid, but cultures were negative. Left hip arthrotomy, washout and synovectomy were performed due to a lack of clinical improvement in the patient despite antibiotic therapy. There was rapid resolution of the patient's fever and left hip pain following surgery. By the time of her discharge from hospital, she was symptom-free and ambulating independently after completing four weeks of intravenous antibiotics.
Concomitant early avascular necrosis of the femoral head and acute bacterial arthritis by enteric Gramnegative bacilli in four oncologic patients (Fig. 5) . There was also synovial thickening and enhancement in the patient's left hip joint (Fig. 6) . Ultrasonography-guided needle aspiration of the left hip joint was performed, which yielded purulent fluid. The patient's antibiotic regimen was revised to intravenous ertapenem after multidrug-resistant E. coli was isolated from the joint aspirate. She subsequently underwent left hip arthrotomy, washout and synovectomy. She remained afebrile and her left hip pain rapidly subsided after surgery. She was ambulatory with the assistance of a walking frame by the time of her discharge, after completion of four weeks of intravenous antibiotics.
Case 4
A 60-year-old Chinese man with stage IV lung adenocarcinoma presented with a three-day history of right hip pain. He had previously undergone left upper lobectomy to remove a primary lung tumour, as well as stereotactic radiosurgery and whole brain radiotherapy for cerebral metastases. He had also been started on a chemotherapy regimen that included a combination of gemcitabine, carboplatin and gefitinib for three weeks, as well as dexamethasone for two months prior to his presentation. 
DISCUS SION
Establishing a diagnosis of acute bacterial arthritis presents no difficulty in a patient with typical symptoms of fever associated with a warm, swollen and exquisitely painful joint. However, its clinical presentation may be nonspecific when the onset of septic arthritis is insidious or if the host's response to infection is impaired.
In such cases of impaired response to infection, symptoms of systemic infection such as fever may only be detected in up to 60% of cases. only infrequently in cases of systemic lupus erythematosus, (7, 8) organ transplant, (8, 9) sickle-cell disease, (10, 11) as well as in chronic alcoholism and intravenous drug abuse. (12) We found no prior reference to oncologic patients in the literature. and MR imaging findings of joint effusion and synovitis.
Prompt arthrocentesis, which guided definitive treatment, was performed in all of the cases.
